Globally coherent modes which are observed during formation in the S-1 Spheromak plasma occur during flux conversion and plasma relaxation toward a minimum-energy state, suggesting that these modes provide a means for relaxation. A significant finding is the temporal progression of these modes through a sequence n = 5, 4, 3, 2, m = 1, as q rises through rational fractions m/n, where n and m are defined by the functional dependence e' "~+~o f the fluctuations on toroidal angle @ and poloidal angle 8 Co.mparison with theory of the observed modes and the sequence of occurrence suggests that these modes are due to resistive MHD instabilities. (Fig. 1) . Currents from the toroidal-and poloidal-field capacitor banks induce poloidal and toroidal plasma currents simultaneously so that the magnetic configuration can be guided toward the Taylor state. Properly detailed programming of the formation process was found not to be essential since plasmas were observed to adjust themselves during formation to a final equilibrium near the Taylor state. The ratio of the toroidal plasma current to the toroidal magnetic flux in the plasma,
currents, eliminating the need to link the plasma topologically. An important observation in spheromak experiments is the tendency for plasmas to relax toward the force-free, minimum-energy Taylor state. In recent S-1 Spheromak experiments, magnetic flux conversion between the poloidal and toroidal fluxes of the plasma was observed during and after formation. This Letter presents the experimental identification and origin of magnetic fluctuations which occur during flux conversion and which, thus, may play a significant role in the relaxation process.
Flux conversion has become a topic of strong interest in the general plasma physics community since it has applications also to reversed-field pinches (RFP's) and tokamaks. This phenomenon is important not only for relaxation of these plasmas to a stable minimum-energy state, but also for sustainment. Plasma formation in the S-1 Spheromak device is based on an inductive transfer of magnetic flux from a toroidal "flux core" to the plasma6 (Fig. 1) . Currents from the toroidal-and poloidal-field capacitor banks induce poloidal and toroidal plasma currents simultaneously so that the magnetic configuration can be guided toward the Taylor state. Properly detailed programming of the formation process was found not to be essential since plasmas were observed to adjust themselves during formation to a final equilibrium near the Taylor state. The ratio of the toroidal plasma current to the toroidal magnetic flux in the plasma, I/O, assumed a constant value independent of initial conditions. In some cases, 4 was observed to exceed the toroidal flux in the core ( p, is 5%-10'/0. Stability against rigid-body n = 1 modes is provided by passive figure-eight stabilization coils.
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The n-mode diagnostic coil array consists of sixteen pairs of coils distributed toroidally to measure major radius and toroidal components B& and B&, respectively, inside the vacuum vessel at a major radius of 50 cm and an axial position of 60 cm (Fig. 1) . The Globally coherent fluctuations, hereafter called modes, are observed almost always during the formation phase (Fig. 2) . The modes show a well-defined dependence e'("&+ s) on toroidal angle @ and poloidal angle 8, with 1~n~5, and m = 1. During formation, the magnetic configuration has a relatively large aspect ratio (~2) so that the minor radius is welldefined and m is a good quantum number. B~and B& data agree with respect to which modes are present and to their evolution, implying modes correspond to a helical deformation. Peak amplitudes relative to the unperturbed field are typically below 5%, while amplitudes as high as 200/0 were observed. After formation, the amplitudes are less than 1%.
The n = 1 mode is associated with a shift or tilt of the plasma and leads ultimately to the termination of the discharge for well-detached plasmas, while highern modes never cause termination.
Modes and sometimes large exchange of fluxes midway through the formation leading to a quiescent equilibrium, after formation, near the Taylor state. In Fig. 3 There is a sharp peaking of n = 3 and 2 mode activity between t =0.15 and 0.25 msec, precisely when the fluxes are undergoing dramatic changes. After formation, the fluxes are observed to decay slowly because of resistive losses.
Experimental observations and comparison with theory suggest that the above modes are resonant inside the plasma and are resistive MHD unstable. A significant finding is the temporal progression of the MHD activity through an n = 5, 4, 3, 2, m = 1 mode sequence during formation (Fig. 2) The n = 2 trajectory never enters the ideal-MHD unstable region but moves from the stable region into the resistive-MHD unstable region. Error bars on a/R admit the possibility for the n = 3 trajectory to pass through the lower-right corner of the ideal-MHD unstable region during formation. For tt, modes with n =3 and higher are resistive-MHD unstable, while the n = 2 mode is stable. At this time, the modes are more unstable the higher n is. It is suggested' that the n = 3 mode is predominant at this time t t because the higher-n modes (n~4) nonlinearly saturate at low amplitudes. At the later time I. 2, the n =2 mode also becomes resistive-MHD unstable. Since the n =2 mode is expected' to saturate at a relatively large amplitude compared to higher-n modes, and since the 
